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Objective: Multicystic dysplastic kidney (MCDK) is a developmental anomaly believed to be a conse-
quence of either early in utero urinary tract obstruction or failure of union between the ureteric bud and
the metanephric blastema. Concomitant ﬁnding of MCDK and ipsilateral obstructive ureterocele may
further support the obstructive theory. We aimed to explore the possible linkage between MCDK and
ipsilateral obstructive ureterocele.
Materials and Methods: Ultrasonographic imaging and voiding cystourethrography (VCUG) of children
diagnosed with MCDK were retrospectively reviewed.
Results: A total of 28 childrenwith MCDK were included, all of whom underwent ultrasonography and 16
underwent VCUG. Ten of the 16 children (62%) who underwent VCUG had vesicoureteral reﬂux, none of
which was to the MCDK. Twenty of 28 children (71%) had MCDK replacing the entire kidney, among
whom seven (35%) had an ipsilateral ureterocele on bladder imaging. Eight of 28 children (29%) had
segmental disease, all involving the upper pole of a duplex kidney (right, 4; left, 4). All four left-sided
kidneys with segmental MCDKs had an associated ipsilateral ureterocele.
Conclusion: Our data highlight the fact that MCDK is frequently identiﬁed with a concomitant ﬁnding of
an ipsilateral ureterocele, which should be carefully sought whenever MCDK is identiﬁed. The reported
association strongly supports the theory of MCDK development as a result of an in utero urinary tract
obstruction.
Copyright © 2016, Taiwan Urological Association. Published by Elsevier Taiwan LLC. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Multicystic dysplastic kidney (MCDK) is a common nonheredi-
tary developmental anomaly (1:4300 live births) believed to be a
consequence of either an early in utero urinary tract obstruction or
failure of the union between the ureteric bud and the metanephric
blastema.1,2 The obstructive theory has been investigated by early
ligation of the ureter in animal models, resulting in mild to severe
multicystic dysplastic changes.3 Segmental (partial) MCDK is a less
known entity that is increasingly encountered with the improve-
ment of the imaging modalities and is probably attributable to the
same pathogenesis.4haim Sheba Medical Center,
. Mor).
ociation. Published by Elsevier TaIn the context of the obstructive pathogenesis, it is noted in the
literature that “MCDK can also rarely be secondary to ureteroceles
that have caused complete obstruction,”1 even though this state-
ment is not well supported by data from clinical series. The
concomitant ﬁnding of MCDK and ipsilateral ureterocele in humans
may shed additional light on the pathogenesis of the condition and
further support the obstructive theory. The aim of this study was to
further investigate this possible association.2. Materials and methods
We retrospectively reviewed the medical records and radio-
graphic imaging of all children diagnosed with MCDK in our hos-
pital between the years 2000 and 2015. In accordance with the
literature, the criteria used for diagnosis of MCDK were an
appearance of “a bunch of grapes” (Figure 1), lack of identiﬁable
normal renal parenchyma in between, and absence of renal uptakeiwan LLC. This is an open access article under the CC BY-NC-ND license (http://
Figure 1. Left multicystic dysplastic kidney.
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amination of the bladder (in a full state) was routinely performed,
aiming to demonstrate a possibly existing ureterocele in cases
diagnosed with MCDK (Figure 2).
3. Results
During the study period, MCDK was diagnosed in 28 children
using ultrasonography. In 20 out of 28 children (71%), the MCDK
replaced the entire kidney (right, 13; left, 7). Three out of 20
dysplastic kidneys (15%) were ectopic, one of which was pelvic.
In seven out of 20 cases (35%), an ipsilateral ureterocele was
detected by bladder imaging. Eight out of 28 children (29%) had a
segmental multicystic disease, all involving the upper pole of a
duplex kidney (right, 4; left, 4). All four left-sided kidneys with
segmental MCDKs had an associated ipsilateral ureterocele.
Sixteen children subsequently underwent voiding cystour-
ethrography showing vesicoureteral reﬂux in 10, none of whichFigure 2. Right ureterocele.was to the MCDK or to the renal moiety with the segmental mul-
ticystic anomaly.
4. Discussion
The association between the presence of MCDK and ipsilateral
ureterocele has been sporadically reported in the literature,5e7 but
until recently it has never been speciﬁcally highlighted and
addressed. Uretroceles have been reported in association with
segmental renal dysplasia,8e11 renal dysplasia and testicular mal-
descent,12 multicystic dysplastic element of a horseshoe kidney,13
as well as with crossed-fused ectopic MCDK.14
In 1975, Felson and Cussen15 proposed their obstructive theory,
claiming that MCDKs occur in utero as a result of ureteral or renal
pelvis atresia. Years later, the obstructive theory received rein-
forcement from a study in which an obstructive uropathy has been
created in fetal lambs at 60 days' gestation by ligating the urethra
and the urachus.3 The fetuses were delivered at term, and the
kidneys and bladders were sampled. Evidently, ﬁve term lambs had
mild MCDKs, two term lambs had severe MCDKs, and four term
lambs had hydronephrotic kidneys.
Segmental or focal MCDK involving only a portion of a kidney is a
rare subtype of this anomaly, which is currently demonstrating a
similar pathogenesis as well as comparable natural history and
associated anomalies.4,11 The typical segmental MCDK occurs in the
upper pole of a duplicated collecting system and is associated with a
ureterocele, whereas the atypical cases do not have the pathogno-
monic imaging characteristics andmaypresent adiagnosticdilemma.
Coplen and Austin16 have investigated the clinical outcome of
eight infants with prenatally detected ureteroceles associated with
MCDKs (4 segmental). They found that this subset of antenatally
diagnosed ureteroceles had a benign clinical course and did not
require any surgical intervention.
More recently, another study11 focused on six children aged
from 2 days to 3 years, who were diagnosed with segmental
MCDKs. An ipsilateral ureterocele was diagnosed in one case,
ipsilateral ectopic ureter was observed in two cases, and ves-
icoureteral reﬂux to a nondysplastic moiety was detected in three
cases. A brief summary of all 35 segmental MCDKs published in the
literature points to female predominance, unilateral involvement,
and localization in the upper pole of duplex collecting systems. As
hypertension and malignant transformation are very rare compli-
cations of MCDKs, current recommendations do not support
routine nephrectomy, yet encourage routine follow-up with renal
ultrasound, blood pressure monitoring, and renal functional tests.
The ﬁndings of the present series further support the associa-
tion between MCDK and ipsilateral ureterocele. Being aware of the
possible disagreement in the deﬁnition of cystic renal lesions as
either segmental MCDK or as a dysplastic renal moiety, one may
argue to eventually exclude those cases, in order to eliminate such
confusion. Yet, even then, when referring only to the 18 cases with
complete MCDKs, an ipsilateral ureterocele was still noted in 22%.
In summary, our data further highlight the fact that MCDKs are
frequently identiﬁed with a concomitant ﬁnding of ipsilateral
ureteroceles. The practical implication of this observation is that an
associated ureterocele should be carefully sought whenever MCDK
is identiﬁed and vice versa. The reported association also strongly
supports the theory of development of MCDK as a result of an in
utero urinary tract obstruction.
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